Abstract. Component C can be formed from component D under the experimental conditions used during purification of Ficus carica variety Kadota latex. By use of the inhibitor, sodium p-chloromercuribenzoate, the 2 components have been purified to chromatographic homogeneity. The 2 components have identical molecular weights and amino acid composition. The only difference found between the 2 components is the presence of 3 to 6 more amide groups in component D than in component C. There also appears to be a conformational difference between the 2 since component C is not as acidic, with respect to component D, as would be expected from the comparative amide contents. Conformational differences between the 2 are also indicated by the chromatographic behavior of the 2 in the presence and absence of sodium-p-chloromercuribenzoate.
It has been reported that proteolytic enzyme component D of Ficus carica variety Kadota ficin can be converted to component C by the conditions used in the purification of the proteins (11) . It seemed reasonable, on the basis of data available, to conclude that component C does not occur in the plant but that it is an artifact produced by the purification procedure. Such an artifact could be produced by autolysis involving the spllitting of 1 or more peptide bonds, by autolysis which removes 1 or more amide groups from the asparagine and/or glutamine residues, by changes in molecular weight which involve polymerization or combination, by changes in the sulfhydryl and/or disulfide groups or by conformational changes. It is possible to test most of these possibilities in a straight-forward manner and thus to arrive at a reasonable explanation for the nature of the conversion of component D to component C. Such a study is important not only to establish the interrelationship between components C and D, it might also aid in better understanding of the reason for the occurrence of multiple molecular forms of ficin.
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Materials and Methods
Materials. Latex was obtained from the ends of the broken stems of green fruit of 3 trees of Ficus carica variety Kadota as described previously (11) .
Preparation of the latex for chromatography was also performed as described previously (17, 21 Whitaker (20) . The column was calibrated with the following proteins: bovine 'y-globulin, pepsin, at-chymotrypsin, bovine plasma albumin and cytochrome c. The void volume, V., of the column was determined with the first peak of bovine y-globulin (MW>150,000). The amount of eluate in each fraction collected from the column was determined by weighing. Preparations of components C and D run on the column included (a) enzyme components obtained directly from chromatographic separation on CM-cellulose, (b) components separated on CM-cellulose which had been exhaustively dialyzed and lyophilized and (c) components separated on CM-cellulose which had been reduced and carboxymethylated. In the latter case, reduction was accomplished by holding a solution of the enzyme for 3 (16) by use of the specific volumes of the amino acid residues as given by Cohn and Edsall (3), was 0.728 cc g-'. In this calculation the amide groups were equally divided between aspartic and glutamic acids.
Amino acid analyses were performed on a Technicon automated analyzer using an analysis time of 22 hr. The enzyme components were freed of buffer ions by exhaustive dialysis against deionized water and the solutions were then lyophil;ized. The protein was hydrolyzed with 6 N HCI and the hydrolyzate prepared for amino acid analysis by the procedure of Moore and Stein (14) . Calculations of amino acid concentrations were made with the aid of a standard curve prepared with the same batch of reagents and a computer program.
Tyrosine and tryptophan were determined by the spectrophotometric method of Fraenkel-Conrat (8) . Ammonia content of the hydrolyzed samples was determined by use of the Conway diffusion method (4). The sample (0.5 or 1.0 ml) and 1.0 ml of saturated potassium carbonate were placed in the outer well of a Conway diffusion dish. The center well contained 1.0 ml of boric acid-indicator solution. After standing for 2 hr at room temperature, the contents of the center well were titrated with 0.01371 N hydrochloric acid. Two indicators were used-one prepared as described by Conway (4) and the other as described by Waelsch and Mycek (19) . Total nitrogen in the samples was determined by an automated Kjeldahl apparatus i(Technicon).
Protein concentration was determined by measuring the absorbance of the sample in a Beckman DU spectrophotometer at 280 m,u. Absorbance was converted to a weight basis by use of E1%280 values of 21.0 and 20.9 for components C and D, respectively (10).
Activity was determined on casein according to the method of Kunitz (12) as modified for determination of ficin activity (17) .
Results
Preparation of Ficus carica Variety Kadota Ficin Components C and D. Latex from Kadota which had been freed of gums was chromatographed on a CM-cellulose column as shown in Fig. 2 . The eluate was collected directly into tubes which contained sufficient sodium p-chloromercuribenzoate to instantaneously inhibit all proteolytic activity. During separation everything was done to minimize the time available for the conversion of component D to C. Fractions representing the major part of each of the components C and D were pooled (crosshatched bars in Fig. la 8 Average of 9 determinations. 4 Corrected for decomposition during hydrolysis. The correction factors used can be found in the text. 5 Determined spectrophotometrically. 6 Determined by the Conway diffusion method. eluted as a single peak and in the same elution volume indicates that more than a single change in charge is occurring. That more than the addition of a single anionic group with the concomitant loss of a sulfhydryl group is involved, is supported by the experimental data which indicate that the ionic strength required to elute the components was decreased much more than would be expected for a single charge change. The additional change involved could well be one of change in protein conformation induced by the sodium p-chloromercuribenzoate.
Since reaction with sodium p-chloromercuribenzoate gave proteins which have identical chromatographic properties, the possibility exists that components C and D differ only in the state of one or more of their sulfhydryl groups and that reaction with sodium p-chloromercuribenzoate produces identical molecules. However, activity determinations in the presence and absence of cysteine and Versene indicated that the essential sulfhydryl group (the one expected to react with sodium p-chloromercuribenzoate more readily) appears to be in the same state for components C and D. It is particularly significant that activities, as measured on casein and on a a-N-benzoyl-L-argininamide, which were nearly identical in the presence of cysteine decrease to essentially the same extent for both components in the absence of cysteine.
The molecular weights of components C and D as determined by 3 methods were essentially identical. Reduction of the disulfide bonds of the components followed by carboxymethylation did not change the molecular weights appreciably. The increase of about 2000 in molecular weight is undoutbtedly due to conformational changes produced by disruption of the disulfide bonds. The rate of passage of a protein through a Sephadex G-100 column is determined not only by its size 'but also by its shape.
The results of the reduction-alkylation experiment rule out the possibility that components C and D are composed of more than one polypeptide chain held together by disulfide bonds. Component D could be converted into component C by an autolytic split within a single polypeptide chain with the molecule remaining intact because of crosslinkage of the 2 fragments by a disulfide bridge. This possibility is also ruled out in that the molecular weights are not 'changed by reduction-alkylation.
The data of table II indicate that, within experimental error, the amino acid composition of components C and D are identical. The only apparent difference between the 2 is in the number of amide groups. Determination of the number of amide groups by the Conway diffusion method indicates that component C has 3 to 6 less amide groups than does component D. The data on ammonia content determined during amino acid analysis also support this. One would expect that the difference in charge produced by the loss of several amide groups would produce a much larger difference in chromatographic properties than was found. The chromatographic similarity of components C and D could result from participation of more of the carboxyl groups of component C in intern-al hydrogen bonding, for example with tyrosyl hydroxyl groups. Alternativelv, the apparent lack of a large charge difference could be simply the result of conformational differences which "bury" enough carboxyl groups to give proteins with similar overall charge. It was reported previously that the electrophoretic mob'ilities of components C and D were identical (10).
The removal of amide groups during the conversion of component D to component C is probably catalyzed by the enzyme itself. It has been reported that papain, an enzyme very similar to ficin in substrate specifici-ty, can remove the amide groups from benzyloxycarbonyl-L-isoasparagine (9) and benzyloxycarbonylglycyl-L-isoglutamine (1 Although the exact nature of the reaction involved in the conversion of component D to component C is not known with the certainty one would like, certain conclusions can be made. The causes of a protein change of this nature could be one or more of the following: A) polymerization (like polypeptide chains), B) combination (unlike polypeptide chains), C) cleavage of peptide bonds by autolysis, D) sulfhydryl or disulfide changes, E) changes in amide content (glutamine and asparagine), and F) changes in protein conformation. Polymerization and combination do not seem likely as the molecular weights for the 2 components are the same. The data also indicate that each component is composed of a single polypeptide chain. Precautions have been taken to prevent autolysis and similarities in molecular weight and amino acid composition make it unlikely that the conversion is due to cleavage of 1 or more peptide bonds. It is recognized that the removal of 1 or a very few amino acids from the end of the chain would elude detection because of the limitations on sensitivity of the methods used. If disulfide or sulfhydryl group changes are involved, they do not appear to involve the essential sulfhydryl group which would be expected to be the most reactive.
The 1 difference we can determine between components C and D is in the amide content. Component C appears to have a few less glutamine and/or asparagine residues than does component D. The data also appear to support the concept of a conformational difference between the 2 components. The removal of 3 to 6 amide groups should affect the isoelectric point markedly. In fact, the balance 
